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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KypCOB Ha YPOBHE CPEAHETO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
O0y4arolMMUCS MOHATUNHBIX OCHOB I€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmbl yueOHOro Kypcea «I'eomerpush» Ha yriayOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl OoJjiee TIyOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUH,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMaTUYECKUX MOJEIAX, MO3BOJSIIONIMX OINHCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaXx W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHUpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peleHus, yMEHUSI HUX IHPUMEHATH, NPOBOAMUTH JOKA3aTEIbHBIE PACCYXKICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PaCCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CTIOCOOHOCTEH 00y4aroniuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dbopmupoBanre (yHKIIMOHATBFHOM TPaMOTHOCTH, PEICBAHTHON T€OMETPHUHU:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPU U3YUCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUSl PEATBHBIX CHUTYallMi, HCCJIEJAOBAHMS TOCTPOCHHBIX MOJENEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenensercs He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHITUITHAIBHBIM BOIIPOCAM O0YJArOIITHECS
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX TPE/ICTABICHUN O0YYaIOIINXCsl, PACIIUPSS U YIITyOJIsist
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTelIbHBIX MporpamMM, OO0eCHeuuTh YIIIyOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS ~ cTepeoMeTpuu. Touka, ImpsMasi, IJIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBaromuecss mnpsmble. [Ipu3HakyM CKpelmnBarOmUAXCA
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa MNapaJIEIbHOTO MPOEKTUpOBaHUs. HM300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpas’Ap, MapajulelieuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY IMPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparyaiimme nyTM Ha TDIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWibHAs NUpamMuAa, MPaBWIbHAs TPEYrojbHas MNUpaMuia M MPaBUIbHBIN
TeTpa’ap, Ky0. IlpencraBneHue o MNPaBHIBHBIXMHOTOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOW IOBEPXHOCTU HPSIMOM IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPaHHHMKE: CHMMETpUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOpBI. lIpH3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKaJasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IpSIMOYTOJIBHOTO Tapaienenumneqa U cienctsus u3 He€. OO0béM mpaMod u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThlo. Kacanue mapa u chepsl mnockocThio. [loHATHE MHOTOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUEHUS 111apa, METObI TOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXkeHUA. I[IpsMoyronbpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS UM PaBEHCTBO (uUryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl KaKk akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIOYAs 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeanru3oBBIBATH COOCTBEHHBIC JKHU3HEHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHUMAaHHE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHUE IIOCTYIIKOB M OIICHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeTOBEYECKOM IesTEIbHOCTH, STanoB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHUN, YCTAHABIMBAThH CYIECTBEHHBIN MpPU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3ajayd  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOjeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKkKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PEIICHUS 3a7auH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3jiM4ve M CXOJCTBO MO3WLHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa pPEIIeHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW W MHAWBUIyaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHMHOBBIX (opMax paboThl (00CyXaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPHUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXKIY NPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMH, BBINOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATHACUCTBUSHABEKTOPAMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEeMaTHYECKUX OTHOILICHHA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAJIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYECHHbIE MOHSATUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYECHHUS TEJ BPAIICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSMU, CBA3AHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
BBITIOTHSATHOIIEPALIMMHABEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUYECKUE 3a/1a4 HA BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIUYMUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHHUsS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LMJIMHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YePE3 BEPIIMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBATbI€OMETPUUECKUEYTBEPKICHUS;

MPUMEHSATh TeOMEeTpUuueckre (aKThl IS PEIICHUS CTEPEOMETPUUCCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U 3JEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTH4eCKu  CPOPMYJIUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX dTamax Pa3BUTHUS T'€OMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N HanvenoBanuepas1e10s 1 KosnyecTBouyacon JJIeKTPOHHbIE
n/n TEMIPOrpaMMbl Bcero Kontpoabubiepadorbl = IIpakTnyeckuepadoTnl (1ippopric)
o0pa3oBaTebHbIEPECYPChI
BBenenue B ctepeoMeTpuio 23 1 0
B3aumHoe pacnionoxxenue 6 1 0
NPSMBIX B TIPOCTPAHCTBE
HapaJIJIeJII)j{OCTB MPSIMBIX U 8 0 0
IUTOCKOCTEH B IMIPOCTPAHCTBE
HepneHz(mfynﬂpHocn, HPSIMBIX o5 0 0
IUIOCKOCTEH B MIPOCTPAHCTBE
VYribl U paccTOsHUS 16
MHororpanHuKu 7
BexTops! B mpocTpaHcTBE 12
[ToBTOpeHwme, O606H.I€Hlfe u 5 5 0
CHCTEeMaTH3aIus 3HAHUH
OBLIEE KOJIMYECTBO YACOB I1O 102 5 0
[TPOI'PAMME




11 KIIACC

Kosaun4vecTBouacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl IIpakTuyecknepadoTbl P
o0pa3oBaTeIbHbIEPeCyPChI
1 AHaTMTHYECKASITEOMETPUS 15 1 0
5 [ToBTOpeHwme, 0606meH1:1e u 15 1 0
CUCTEMAaTH3AIIHSI 3HAHHHA
3 O0BEMMHOTOrpaHHUKA 17
4 TenaBpatenus 24
IT
5 no"mann MOBEPXHOCTHU U 9 1 0
00BEMBI KPYTIIBIX TEJ
6 J{BrokeHus 5 1 0
7 [ToBTOpeHwme, 0606meHlile u 17 5 0
CUCTEMAaTH3AIIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
[TPOI'PAMME







HOYPOYHOE IIVTAHUPOBAHME 10 KJIACC

KosmnuecTBo yacos
N Jara uzyuenus DJIEeKTPOHHbBIE
, Kontpo IIpakTn uugposbie
n/  Tema ypoka Beer P p bp
JIbHbIEP yeckuep o0pazoBaTe/bH
i 0 naH (hakt
a00ThbI a00ThI ble pecypcsl
OcHoBHbIe MpaBuiia H300paKEeHUsI HA PUCYHKE
P P pHEYH https://uchitelya.c
1 IJIOCKOCTH, IMapajuIeIIbHBIX MPSMBIX (OTPE3KOB), 1 0 0 01.09. /
om
CeperHbI OTPE3Ka
[ToHsATHS CTEepeOMEeTpHH: TOYKa, IIPsMasi, INIOCKOCTh,
npocTpancTBo. OCHOBHBIC MTPaBUIIA U300pAKEHUS HA
2 pocTp P P 1 0 0 05.09. https://ypok.pd/
PUCYHKE IMJIOCKOCTH, MapaJIEIbHbBIX MPSMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka
[ToHsTHS: TTIEpECeKAIONTUECS TNIOCKOCTH, .
https://infourok.ru
3 MepeCceKarIINecs MpsiMasi U TUIOCKOCTb; 1 0 0 07.09. /
MOJTYTTPOCTPAHCTBO
[TonsTHS: epeceKarouecs MIOCKOCTH, .
https://infourok.ru
4 MepeCcEeKAIOIINECs MpsiMasi U TUIOCKOCTb; 1 0 0 08.09. /
MOJTYTTPOCTPAHCTBO
MHororpaHHuKH, U300paKEHUE MPOCTEUIITUX
5 IIPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOIIUX 1 0 0 12.09. https://nsportal.ru/
00BEKTOB
MHororpaHHuKH, U300paKEHUE TPOCTEUIITUX
6 MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX 1 0 0 14.09. https://nsportal.ru/
00BEKTOB
AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 https://uchitelya.c
7 PeOMETP P 8 1 0 0 15.09. ps:/fuchitely
HUX om/




AXCUOMBI CTCPCOMCTPHHU U IICPBLIC CIICACTBHA U3
HHUX

19.09.

https://uchitelya.c
om/

10

11

12

13

14

AKCHUOMBI CTEPEOMETPUH U TIEPBHIE CIEJICTBUS U3
HuX. CiocoObI 3a1aHUs IPSIMBIX ¥ IJIOCKOCTEH B
npoctpanctBe. O003HAYEHUS MPSAMBIX U IJIOCKOCTEH

N306paxenune cedyeHuit nmupamMuibl, Kyoa v MpU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux péodpa. Mzobpakenue
IepeceyeHus! MOIYyUYEHHBIX TIOCKOCTEH.
PackpamimBaHue NoCTpOECHHBIX CEUYEHUI pa3HBIMU
[BETaMH

N3o006paxkenne cedyeHuit mupamMuibl, Kyoa v MpU3MBI,
KOTOpBIE MPOXOJIAT uepe3 ux péopa. Mzobpaxkenue
IepeceyeHus! MOIYyUYEHHBIX TIOCKOCTEH.
PackpaninBanue nocTpOECHHBIX CEUYEHUI pa3HBIMU
[BETaMH

N300pakeHune ceueHuil mupaMusl, Kyoa U Ipu3Msl,
KOTOpBIE MPOXOJIAT yepe3 ux péopa. M3obpaxenue
nepeceyeHusl MOJIyYeHHBIX MIIOCKOCTEH.
PackpaniBanue nocTpOEeHHBIX CEUYEHUI pa3HBIMU
LBETaMU

N306paxkeHne cedyeHuit mupamMuabl, Ky0a v pU3MBI,
KOTOPBIE TPOXOIST uepe3 ux péopa. M3zobpaxkenue
TepeceYeHUS TOTYICHHBIX TTIOCKOCTEH.
PackpammBanue NoCTpOEHHBIX CEYEHUHN PA3HBIMHU
IBETaAaMH

Merton cnesoB it MOCTPOSHUS CeUSHUN

21.09.

22.09.

26.09.

28.09.

29.09.

03.10

https://uchitelya.c
om/

https://nsportal.ru/

https://nsportal.ru/

https://nsportal.ru/

https://nsportal.ru/

https://uchitelya.c
om/

15

Merton cnenoB s mocTpoeHus ceuennii. CBoicTBa
MEPECEUEHUH NPSIMBIX U IUNIOCKOCTEN

05.10.

https://uchitelya.c
om/




Meroa cnenoB aiis nocTpoeHus ceueHuid. CBoiicTBa

https://uchitelya.c

16 o o 06.10.
[ePECEUECHU I NPSIMBIX U INIOCKOCTEN om/
[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém
p . p M p . https://infourok.ru
17 ToukaM Ha péopax. Co3aHne BHIHOCHBIX YepTeXKen U 10.10 /
3aIUCh 1IaroB IOCTPOEHUS
[Toctpoenue ceuenuii B mupamuie, Kyoe no Tpém )
. . https://infourok.ru
18 To4ykaM Ha p&opax. Co3taHre BBIHOCHBIX YEPTEKEH 1 12.10. /
3aIUCh 1IaroB TOCTPOEHUS
[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém i
.. " https://infourok.ru
19 Toukam Ha péopax. Co3zmaHue BHIHOCHBIX YEPTEXKEH 1 13.10. /
3alKUCh 1IaroB MOCTPOEHUs
[TocTpoenue ceuenuii B mupamuae, Kyoe 1mo Tpém )
.. " https://infourok.ru
20 Toukam Ha péOpax. Co3zmaHune BHIHOCHBIX YEPTEXKEH U 17.10. /
3alKUCh 1IaroB MOCTPOEHUs
[ToBTOpenue mnanumerpun: Teopema o
21 MIPOIOPLIMOHANIbHBIX oTpe3kax. [Tonodue 19.10. https://znanio.ru/
TPEYroJIbHUKOB
IToBropenue mianumerpun: Teopema Menenas. .
https://uchitelya.c
22 Pacuertsl B ceueHuUsIX Ha BBIHOCHBIX YepTexkax. 20.10. /
om
Ucropus pa3BUTHS IIIAHUMETPUHU U CTEPEOMETPUHI
23 KonTtposabHasi padora "AKCHOMBI CTEPEOMETPHH. 54.10 https://infourok.ru
Ceuenust" ' /
B3anMHOe pacnionokeHne npsMbIX B IPOCTPAHCTBE.
24 CkpemuBaroiuecs npsimele. [IpusHaku 56.10 https://resh.edu.ru
CKpenBaromuxcs npsmMeix. [lapaniensHbie npsimbie o /
B IIPOCTPAHCTBE
o5 Teopema o CylIeCTBOBAHMY U €TUHCTBEHHOCTH 2710 https://resh.edu.ru

MPSIMOM NapaJIJIEIbHON TAHHOM IPSIMOM,

/




MPOXOASAIICH uepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kalled Ha TaHHOM npsiMol. JleMMa o riepecedueHuun
MapajuIeIbHBIX MPSAMBIX ITIOCKOCTHIO

[TapanmnensHOCTB Tpex NpsMbIX. Teopema o TpEX

https://infourok.ru

26 napajuleNbHBIX IpAMbIX. Teopema o 07.11 /

CKPEILIHMBAOIINXCS MTPSAMBIX

[TapannensHoe npoekTupoBanue. OCHOBHBIE )

o https://infourok.ru

27 CBOMCTBA IIapaljIcIbHOI'O NPOCKTUPOBAHUSA. B 09.11. /

MapayIeIbHOMIIPOEKIIUU

[lenTpasibHas npoekius. Yol ¢ COHApaBiICHHbBIMU
28 p 10.11. https://nsportal.ru/

CTOpPOHAMU. YTOJIMEXAYNPSIMBIMU

3amauy Ha 0Ka3aTeabCTBO U UCCIIEI0BaHUE,
29 CBSI3aHHBIE C PACIIOIIOKEHUEM TIPSMBIX B https://nsportal.ru/

MPOCTPAHCTBE

[ToHsITHSA: MapaIeabHOCTh NPSIMOM U TIJIOCKOCTH B

npoctpaHcTse. IIpu3Hak napamieIbHOCTH IPSIMOM U
30 pocTp Up P p . 14.11. https://nsportal.ru/

mIockocTH. CBOMCTBA MapajlIeTbHOCTH TIPSIMOM U

MJIOCKOCTH

I'eomeTpuyeckue 3a1a4n Ha BEIYMCICHUE U ]

https://infourok.ru

31 JI0Ka3aTeIbCTBO, CBA3AHHBIC C TApAJIEILHOCTHIO 16.11. /

MPSAMBIX U INTIOCKOCTEN B TPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOIAIIETO YEPE3 JaHHYIO ]

. https://infourok.ru

32 MPAMYIO Ha YEPTEXKE U MAPAJUIENBHOTO IPYron 17.11. /

npsaMoil. Pacuér oTHomeHui

ITapannensHas OpPoOEKUsL, IPUMEHEHNE TS

P p L p https://infourok.ru

33 MTOCTPOCHHUS CEUCHHI Ky0a U mapauieNenumne/a. 21.11. /

CaoiicTBa napasienenunena u Npu3Mbl
34 [TapannensHble mockocTH. [Ipu3Haku 23.11. https://infourok.ru




[apajuIeIbHOCTH JBYX IIOCKOCTEN

Teopema o napajieabHOCTH U €IMHCTBEHHOCTH
IJIOCKOCTH, MPOXOJALIEH uepe3 TOUKy, He

https://uchitelya.c

35 o 24.11.

MIPUHAUIEKALTYIO0 JAaHHOW IIJIOCKOCTH U CJIEICTBUS U3 om/
HEE
CBoiicTBa napajuieNIbHbIX IUIOCKOCTEN: O

36 MapajuIeIbHOCTH IPSIMBIX NIEPECEUCHUSI IPU ) 5811, https://nsportal.ru/
[IEPECEYCHUH JIBYX MapalIeNIbHbIX IJIOCKOCTEN
TpeTben
CaoiicTBa napaieiabHbIX MIIOCKOCTEN: 00 OTpe3kax

37 NapajuieIbHbIX MPSAMBIX, 3aKITIOUYEHHBIX MEKIY 3011, https://nsportal.ru/
NapajuieJIbHbIMU IJIOCKOCTAMMU; O IEPECCUCHUHN
MPSIMOM C IBYMsI MapajuIeIbHBIMU IJIOCKOCTSIMU

38 [ToBTopenue: Teopema Iudaropa Ha mmockocTu 01.12. https://nsportal.ru/

39 [ToBTOpEHME: TPUTOHOMETPUS IPSIMOYTOJILHOTO 05.12. https://nsportal.ru/
TpPEYroJbHUKA

40 CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO 07.12. https://infourok.ru
napajienenumnena /

41 Brruucnenue niuH OTpe3KOB B KyOe U 08.12. https://infourok.ru
MPSIMOYTOJIBHOM TapajieJenuIe e /
[TepneHUKyYISIPHOCTD NPSMOUN U HJ‘IOCKVOCTI/I. https://infourok.ru

42 [Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U 12.12.

IJI0CKOCTH /
[lepneHuKyISIPHOCTD NPSMOU U HJ'IOCKVOCTI/I. https://infourok.ru
43 [Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U 14.12.
IJI0CKOCTH /
44 Teopema o CylieCTBOBaHMM U €AMHCTBEHHOCTH 1512 https://infourok.ru

MPSIMOM, IPOXOSAIIEN Yepe3 TOUKY NPOCTPAHCTBA U

/




MEePIEHIUKYISIPHON K IJIOCKOCTH

IInockoctu n NEPNCHAUKYIAPHBIC UM IIPSMBIC B

45 19.12. https://nsportal.ru/
MHOTOTpaHHUKAX
[InockocTy ¥ NEpNEHANKYISIPHBIE UM IIPSIMBIC B
46 PHCHARKY AP p 21.12. https://nsportal.ru/
MHOTOTpPaHHUKAX
[Iepnennukynsp u HakinoHHad. [loctpoenue
47 PHCHIIIKY AP p 22.12. https://nsportal.ru/
NEPIEHIUKYJIAPA U3 TOUKU Ha IPAMYIO
[lepnennukynsap u HaknoHHas. [loctpoenue
48 PHCHIIIYIIAP p 26.12. https://nsportal.ru/
MEPIEeHIUKYJIApa U3 TOUKU Ha MPAMYIO
49 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmast u 2812 https://infourok.ru
o0OpaTHast) ' /
50 Teopema o Tpéx nepneHAUKyIsApax (mpsMas u 29.12 https://infourok.ru
obpaTHas) o /
09.01.24 https://infourok.ru
o1 VYroa Mexay CKpeluBaroUMHUCS PSIMbIMU
2 nonyr. /
59 ITonck neprneHauKyISApHBIX MPSAMBIX C IIOMOILBIO 1101 https://infourok.ru
MEPIEeHIUKYJIAPHBIX TIOCKOCTEN o /
https://infourok.ru
53 OpToroHanbHOE IPOEKTUPOBAHNE 12.01. / ps://
54 [TocTpoenue ceuenuii kyoa, IpU3Mbl, TPABUIBHOM 16.01 https://uchitelya.c
MUPaMHJIBI C TOMOLIBI0 OPTOTOHAIBHOW MPOEKIINH o om/
55 [Toctpoenue ceuenunii kyda, MpU3Mbl, PaBUIbHOMN 18.01 https://uchitelya.c
MIIPaMHJIbI C TOMOLIBI0 OPTOTOHAJIBLHON MPOEKIINH o om/
CumMMeTpHsi B IPOCTPAHCTBE OTHOCUTEIHHO .
. https://uchitelya.c
56 rtockocty. [ImockocTucummeTpuii B 19.01. )
om
MHOTOTpaHHHUKaX
57 [Ipu3Hak neprneHaAuKyJIAPHOCTH IPSIMON U 23.01 https://uchitelya.c

IIJIOCKOCTH KaK CJICACTBUC CUMMCTPUU

om/




IIpaBunbHBIE MHOTOTpaHHUKU. Pac4€r paccTostHUI

https://infourok.ru

58 25.01.
OT TOYKH JO IJIOCKOCTH /

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pac4€r paccTostHUI 26.01. https://infourok.ru
OT TOYKH JIO TUNIOCKOCTH /

60 CriocoObl OIyCTUTh NEPIEHANKYISPBI: CUMMETPUS, 30,01 https://infourok.ru
CABUT TOYKH I10 NapALIIEIbHOU MPSAMOKN /

61 CuBur 1o HenapauieJbHOU MPSMON, H3MEHEHHE 01.02. https://infourok.ru
paccTosHuI /

62 KourtpoJabsHnas pa6ora ""B3aumnoe pacnoJio:keHue 02.00. https://infourok.ru
NPSAMBIX U IJIOCKOCTEl B mpocTpaHcTBe" /
[ToBTOpeHue: yroyi Mexay NpsiMbIMU Ha MJIOCKOCTH, https://infourok.ru

63 TPUTOHOMETPUS B IPOU3BOJIBHOM TPEYTOJIbHUKE, 06.02.
TeopemMa KOCUHYCOB /

64 [ToBTOpEHME: Yron MEXAY CKPEIMBAOIUMUCS 08.02. https://nsportal.ru/
IIPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTprueckue METObl BEIUNCICHUS YTIIa MEXKTY 09.02. https://nsportal.ru/
MPSIMBIMUA B MHOTOTpaHHHKaX

66 JIByrpanHbIil yroa. CBOMCTBO JIMHEWHBIX YIJIOB 13.00. https://nsportal.ru/
JBYTPAHHOI'O yIJIa

67 [IepnenukynsapHsie HJ‘IOCKOCTI/I; CaoiicTBa B3aUMHO 15.00. https://nsportal.ru/
MEPIEHIUKYJIPHBIX TUIOCKOCTEN
[Ipu3Hak neprneHIuKyIIpHOCTH IIOCKOCTEH;

68 TeopeMa o MPSIMOH TepecedeHns ABYX IIOCKOCTEH 16.02. https://nsportal.ru/
MEPIEeHIUKYJISAPHBIX TPEThEH TIOCKOCTH

69 [TpsiMoyToibHBIN Mapasuienenunen; Kyo; u3MepeHus, 20.02 https://infourok.ru
CBOMCTBA MPSIMOYTOJIBHOTO Mapalie/ienuneaa /

70 Teopema 0 IMaroHaJIv NPSIMOYTOJIBHOIO 29.02 https://infourok.ru

Iapajiieacnuiicaa U CJICACTBUC U3 Hee

/




CrepeomeTprueckue U NpUKIaIHbIC 33/1a4H,

https://infourok.ru

71 CBSI3aHHBIE CO B3aUMHEBIM PACIOJIOKEHUEM NPAMBIX U 27.02. /
IIJIOCKOCTH
[ToBTOpEHME: CKPEIIMBAIOIINECS MIPAMBIE, .
https://infourok.ru
72 napajieIbHbIC IIJTOCKOCTH B CTAHAAPTHBIX 29.02. /
MHOTOI'paHHUKaX
[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEILIMBAIOIINXCS MPSAMBIX, PACCTOSTHUE MEX,
73 petl . p p Y 01.03. https://ypok.pd/
CKPEIIUBAIOIIMMHUCS TMPSIMBIMH B TIPOCTHIX
CUTYalHsIX
PaccrosiHue OT TOUKM 10 TNIOCKOCTH, PACCTOSIHUE OT
74 . A P 05.03. https://ypok.pd/
MPSAIMOM 0 MIIOCKOCTH
Brluucnenue pacctossHuA MEXIY
75 CKPENIMBAIOIUMUCS TPSIMBIMU C TIOMOIIBIO 07.03. https://ypok.pd/
MEPIIEHAUKYISIPHOMN TIJIOCKOCTH
TpéxrpaHHbIi yroy, HEpaBEHCTBA JUIS TPEXTPAHHBIX
76 yrioB. Teopema [ludaropa, TeopemMbl KOCUHYCOB U 12.03. https://ypok.pd/
CHUHYCOB JUJIsl TPEXTPAHHOIO yria
DneMeHTHI ChEePUIECKON TeOMETPHUH: T€0Ie3UUECKIE
77 bep p a 14.03. https://ypoK.pd/
JMHUY Ha 3emiie
https://infourok.ru
78 KounrpoJabnas padora "Yrubl u paccrosinus' 15.03. / ps://
79 Cucremaru3zanus 3HaHuM "MHOTOrpaHHUK U €T0 1903 https://kopilkaurok
31eMEHTHI" R ov.ru/
https://kopilkaurok
80 IIupamupa. Buael nupamun. I[IpaBunsHas nupamuna 21.03 P /// P
ov.ru
81 [Ipusma. IIpsamas u HaknoHHas npusmel. [IpaBuiibHas 2203 https://kopilkaurok

npusma

ov.ru/




82

[IpssMolt napaienenunen, NpsMoyroJbHbIA
napajuiesenumnes, Kyo

04.04

https://kopilkaurok
ov.ru/

83

Brinyxiibie MHOrorpanHuku. Teopema Diiepa

05.04.

https://infourok.ru
/

84

85

Brinykiible MHOrOrpanHuku. Teopema Oitniepa.
HpaBI/IJIBHBIe 1 MOJIYIIPAaBHUJILHBIC MHOT'OT'PaHHUKHA

Konrtpouabnas patora "Muororpanaukn"

09.04.

11.04

https://infourok.ru
/

https://uchitelya.c
om/

86

[TonsiTue BeKTOpa Ha MJIOCKOCTH U B MPOCTPAHCTBE

12.04

https://infourok.ru
/

87

CymMma BEKTOpOB

16.04.

https://infourok.ru
/

88

Pa3zHocTh BEKTOPOB

18.04.

https://infourok.ru
/

89
90

[IpaBuno nmapasienenumena

YMHOXEHHE BCKTOPA HA YUCIIO

19.04.
23.04.

https://nsportal.ru/
https://nsportal.ru/

91

Paznoxenue BexkTopa 1o 6asucy Tpéx BEKTOPOB, HE
JIEKAIINX B OJIHOM IIOCKOCTH

25.04.

https://nsportal.ru/

92

93

CkansipHO€ IpOU3BEIEHUE

Beruncnenue yria Mexy BEKTOpaMu B
IIPOCTPAHCTBE

26.04.

30.04.

https://nsportal.ru/

https://nsportal.ru/

94

[Ipocreiimme 3aga4n ¢ BEKTOpaMH

02.05.

https://infourok.ru
/

95

HpOCTCfII.HHC 3aa4u C BEKTOpaMu

03.05.

https://infourok.ru
/

96

97

HpOCTCfII.HHC 3aa4u C BEKTOpaMu

[Ipocreiimme 3aga4n ¢ BEKTOpaMH

07.05.

10.05.

https://infourok.ru
/
https://infourok.ru




/

https://infourok.ru

98 O0o00111eHrEe U CHCTEMATH3aLUs 3HAHUI 1 0 0 14.05. /

99 ITpoMesKyTOYHASI ATTECTALHUS 1 1 0 16.05. https://nsportal.ru/

100 ITpoMesKyTOUHAST ATTECTALHS 1 1 0 17.05. https://nsportal.ru/

101 Koppekius 3Hanuit 1 0 0 21.05. https://nsportal.ru/

102 O00011IeHIE U CUCTEMATH3aIUs 3HAHUN 1 0 0 23.05. https://nsportal.ru/
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KIIACC

Ne Kosan4yecrBoyacos
Jaran3ydy  DjeKTpOHHbIeHU(PPOBHIEOOPA30BAT
n Temaypoxka Bce Kourpoabnbie  IIpakruuyeckue
eHusl eJIbHbIepecypChl
/ ro padoThI padoTshI
n
IToBTOpEeHUE TeMbI
"KoopanuHaTsl BEKTOpa Ha 1 0 0
IIJIOCKOCTH M B IPOCTpaHcTBe"
[ToBTOopenue Temsl "CkansipHoe 1 0 0
MPOU3BEICHUE BEKTOPOB"
[ToBTOpEHME TEMBI
"BpruuciieHue yria Mexmy 1 0 0
BEKTOpPaMH B IIPOCTpaHCTBE"
[ToBTOpeHue TeMbl "YpaBHeHHE
MPSIMO¥, TPOXOIAIIEH Yepe3 1Be 1 0 0
TOYKH"
YpaBHEHME MIIIOCKOCTH,
HOpMaJlb, ypaBHEHHE IIIOCKOCTH 1 0 0
B OTpe3Kax
YpaBHEHME MIIIOCKOCTH,
HOpMaJb, YpaBHEHHE IIIOCKOCTH 1 0 0
B OTpe3Kax
BekropHoemnpounsBenenne 1 0 0
JInHelHbIEHEPaBEHCTBA, 1 0 0
JUHEHHOEPOrpaMMHUpPOBaHKE
JIuneiiHbIeHEPAaBEHCTBA, 1 0 0




JIMHEWHOEIIPOrpaMMUPOBAHUE

10

11

12

AHaIUTHYECKUE METO/IbI
pacyéra yriia Mexxy NpssMbIMU B
MHOTOTpaHHUKAX

AHanUTUYECKUE METOIbI
pacuéra yria Mexuay
IJIOCKOCTSIMU B
MHOT'OTPaHHUKAX

q)OpMy.Ha pacCTodAHusA OT TOUYKH
A0 IINIOCKOCTH B KOOpAMWHATAX

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 TIIOCKOCTH B KyOe

14

15

Haxoxzaenue paccrosiHuil OT
TOYKH JO IJIOCKOCTH B
MIPaBUJIILHON TUPAMUJIE

KonrtponbHaspaborta
"AHanuTHYECKaAreOMETpHs"

16

CequI/ISIMHOFOFp AHHUKOB!:
CTaHAAPTHBICMHOI'OIPaHHUKHA

17

18

19

CeueHUsIMHOTOTPAaHHUKOB:
METO/ICIIESIOB

CeueHurss MHOTOTPaHHUKOB:
CTaHJapTHbIE TUIOCKOCTH,
repecevyeHus NpsIMbIX U
TIOCKOCTEHN

HapaJ'IJ'ICJ'ILHLIC MpsAMBIC U
IHJIOCKOCTH: TTapaJlJICIIbHBIC
CCUCHUA




20

[TapamiensHble psMbIE U
IUIOCKOCTH: pacy€T OTHOIIEHU I

21

22

23

24

[TapamiensHble IpsMbIE U
IJIOCKOCTH: YIJIBI MEKITY
CKpCIIUMBAOIHUMUCA ITPAMBIMU

IlepneHIuKyIApHBIE IPSIMBIE U
IJIOCKOCTH: CTAaHJAPTHBIC M1aphbl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN
U IPSIMBIX, CHMMETPUU
MHOI'OTPaHHUKOB

[leprnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: TEOpEMa O TPeX
MePIEHIUKYISIpax
[lepnieHIuKyNsSpHBIE IPSIMBIE U
MJIOCKOCTH: BBIYUCIICHUS JIIUH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: mionaau
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILA/IeH, COOOpakeHus
noo0us

26

[ToBTOpenue: monaau
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI
IUIS TUTOILA/IeH, COOOpakeHus
no100us

27

[ToBTOpenue: miomanu
MHOTOYTOJLHUKOB, (POPMYJIIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 00Ms




28

IImomanm ceueHuit
MHOTOTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOA00US

29

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00HUs

30

KonTponbhas padora
"[loBTOpEHNE: MHOTOIPaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

31

32

33

34

O0BéM Teira. O0beEM
MPSIMOYTOJIBHOTO
napajuiesienumneaa

3amaun 00 yABOEHUH Ky0a, O
KBaJpaType Ky0a; 0 TpUCEKIIUU
yria

CrepeomeTrpuueckue 3aaau,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaienenumnena

[IpuknagHele 3a1a4u,
CBSI3aHHBIEC C BEIUMCIICHHUEM
00BEMaA MPSAMOYTOIBLHOTO
rapajienenuIena

35

36

OO6BEMITPAMOUTIPU3MBI

CrepeomeTprueckue 3a1auu,
CBS3aHHBIE C BHIYUCIICHUEM




00BEMOB MPSAMON TPU3MBI

37

38

39

[Tpuknagueie 3aqa4mn,
CBsI3aHHBIE C 00BEMOM MPSAMONA
TIPU3MBI

Beruncnenne 00bEMOB Tel ¢
HOMOILBIO ONPEEIEHHOrO
UHTErpaa.
OOBEMHAKITIOHHOUTIPU3MBI

Brrancienne 006EMOB TeII C

MTOMOMIBIO OMPEAEeIEHHOTO
unTerpana. OobEMIIUpamMuIbI

40

®opmyina 00bEMa MUpPaMUIbL.
OTtHoIeHNE 00BEMOB TTUPAMHU/T
C O0IIKM yTJIOM

41

dopmyna 00bEMa TUPAMUJIBIL.
OTtHomeHne 00BEMOB TUPAMUL
C OOIIUM yTJIOM

42

43

44

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C 00BEMaMU
HaKJIOHHOM IPU3MBbI

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE ¢ 00BEMaMU
MU PAMHU/TBI

[IpuknagHeie 3a1a4u 10 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

45

[IpuknagHelie 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHBIC C




00BEMOM TTUPAMH/TBI

46

47

[Ipumenenne 0ObEMOB.
Brruncnenue paccTossHUS 10
TUIOCKOCTH

KonTponbnaspabora
"O6BEMMHOTOrpaHHUKA"

48

Hunuuapudeckasi TOBEPXHOCTb,
o0pa3yrolne HUIMHIPHIECKOI
MTOBEPXHOCTH

49

Hunuuap. [psamoi kpyrosou
uwmnaap. [nomans
ITOBEPXHOCTH LIMJIMHIPA

50

51

52

KoHnuueckasi oBEpXHOCTb,
o0Opa3yroIre KOHUIeCKOH
nosepxHoctu. Konyc

Ceuenne KoHycCa MJIOCKOCTHIO,
napaieIbHOM MIOCKOCTH
OCHOBaHUs

VY ceu€HHbI KOHYC.

N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

53

ITomane OOKOBOI
MMOBEPXHOCTH U MMOJTHON
MMOBEPXHOCTU KOHYCa

54

55

ITomane OOKOBOI
MMOBEPXHOCTH U MMOJTHON
MMOBEPXHOCTH KOHYCa

CrepeomeTpuueckue 3aa4u Ha




J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CceueHH I
OUJIMHApPA, KOHYCa

56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
IMOCTPOEHUEM CEUECHU I
UWIMH]IpA, KOHYyCa

57

58

[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM
[Ipuknannele 3anauu,
CBSA3aHHBIE C LIMJIMHIPOM

59

Cdepa u map

60

61

62

Ilepeceuenue ceps! 1 1apa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IIIOCKOCThI0. Bua u
n300paxeHuemapa

Ilepeceuenue cepsl u mapa ¢
iockocthio. Kacanue mapa u
cdepsl IIIOCKOCTRI0. Bua u
n300paxeHuenapa

YpaBuenue chepsl. [Inomanp
cdepsl u e€ yacte

63

CrepeoMmeTpuiecKHe 3a1a4u Ha
JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO Cepoil U mapom,
MIOCTPOECHUEM UX CEUCHHI
IIJIOCKOCTBIO

64

CummMmetpusicepsl 1 mapa




65

66

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chepold U mapom,
MOCTPOSHUEM UX CCUCHHM
IUIOCKOCTBIO

[Ipuxnaguele 3a1a4uu,
CBsI3aHHBIC CO c(hepoil U Mapom

67

IToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIICHUS B
OKPY’KHOCTH, CTaHIAPTHBIE
noxoous

68

69

Paznuunsie KOM6I/IH8.I_[I/II/I TCII
BpalCHusA 1 MHOTOT'PaHHUKOB

3agaun o teMe "Temna u
MIOBEPXHOCTHU BpaleHus"

70

3anaun no teme "Tena u
MOBEPXHOCTHU BpareHus"

71

72

KontponbHas padora "Tena u
MOBEPXHOCTHU BpareHus"
O06wém nnnunapa. Teopema 06
00BbEMeE NPSMOTo LMWINHAPA

73

Brraucienne 006EMOB TeI C
TIOMOIIBIO OMTPEEIIEHHOTO
unTerpana. O6bEMKOHyCa

74

75

ITmomany OOKOBO U ITOJTHON
MTOBEPXHOCTH KOHYCa
CrepeoMeTpHuuecKue 3aaauu,
CBSI3aHHBIE C BEIYHCIIEHUEM




00BEMOB IUITUH/IPA, KOHYCA

76

77

[TpukiaaHbIe 3a0aUH 110 TEME
"O0BEMBI U IUIOIIAINA
noBepxHocrel Ten"

O0BEM mapa u I1apoBoOro
cektopa. Teopema 00 00bEME
mapa. [Inomans chepsr.
CrepeomeTpuuecKkue 3a1aum,
CBSI3aHHBIC C BBIYHCIICHUCM
00BEMOB 11apa, MapoOBOTO
CeTMEHTa ¥ IIapOBOT0 CEKTOPA

78

[IpukaaHbIe 3a1a49H 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM TI1apa ¥ IUIOMIABI0
cdepsl.

COOTHOIIECHUSIMEXK TYTUTOLIAISIM
UTIOBEPXHOCTEH 1
00BEMaMHIIOJOOHBIXTEN

79

80

[Tono6Hble Tena B
npoctpaHcTse. M3menenne
00BbéMa 1pu o100 H.
CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB TeJ U TUIOIAAeH
IIOBEPXHOCTEU

Kontponbnas padota "[1momanu
MOBEPXHOCTU M 00BEMBI
KpyIJbIX Ten"

81

JIBM>KEHUS MPOCTPAHCTBA.




OtoOpakenusi. J|BmwkeHus: u
paBeHCTBO (uryp.
OO01MecBOCTBAIBUKEHUI

82

Bunnl nBukenuit:
NapajuIeIbHbIN IIEPEHOC,
LIEHTPAJIbHASL CHUMMETPUS,
3epKajibHasi CHMMETPHUS,
MIOBOPOT BOKPYT MPSIMOi1

83

84

85

[IpeoOpazoBanus mMog00US.
[Ipsimast u chepa Diinepa
I'eomeTpuyeckue 3a1aun Ha
MIPUMEHEHUE JBUKCHUS
Kontponbnas padota "BekTopsl
B MpocTpaHcTBe"

86

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
CUCTEMAaTH3alMsl 3HAHUH:
"[lapanienbHOCTb NPSAMBIX U
MJIOCKOCTEH B pocTpaHcTBe"

87

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTH3alMsl 3HAHWUM:
"BexTopsl B mpocTpaHcTBe"

88

O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reometrpuun 10—11 kmaccos,
CUCTEeMAaTH3alHsI 3SHAHHIA:




"BexTops! B mpocTpaHcTae”

89

O6o6maromee nmosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuun 10—11 kinaccos,
cucTeMaTu3alus 3HaHU:
"O6beM MHOTOTpaHHUKA"

90

O6o6maromee mosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cUucTeMaTu3alus 3HaHH:
"O6beM MHOTOTpaHHUKA"

91

O6o6maromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
CHCTEMaTH3allus 3HAHMIL:
"[Mnomaay MOBEpXHOCTH U
00BEMBI KPYTJIBIX TE"

92

O6o06mmatomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kimaccos,
CHCTEeMaTH3aINsI 3HAHWM:
"[1nomany MOBEPXHOCTU U
00BEMBI KPYTJIBIX TE"

93
94

HroroBasikoHTponbHaspadboTa

I/ITOFOBaHKOHTpOHBHaHp aborta

95

[ToBTOpeHme, 0600IIEHNE U
cHCTEMaTH3aINsI 3HAaHUH

96

I/ICTOpI/IH Pa3sBUTUA




CTEPEOMETPUU KAK HAYKHU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

97

Hcropus passurus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

98

Hcropus pasButus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

99

Hcropus pasBurus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

10

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

10

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI




Hcropus passurus

10 CTEpEOMETPUU KaK HAyKH U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX 1
MHXCHEPHBIX U KOMIIBIOTEPHBIX

TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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